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Description 

The present invention relates to a medical bag having excellent sanitariness, flexibility, transparency, 
and heat-resistance and suitable for use as a container of blood and various medicinal liquids. More 

s specifically, it relates to a medical bag composed of a laminate comprising (i) an inner layer, (ii) an 
intermediate layer, and (iii) an outer layer. The interlayer is derived from an ethyiene-l-olefin copolymer 
having a density of 0.935 g/cm 3 or less and the inner and outer layers are independently derived from a 
polymer selected from the group consisting of low-density polyethylenes. linear low-density ethylene 
copolymers, and high-density polyethylenes. 

w Rigid containers made of, for example, glass, polyethylene, and polypropylene, and flexible (or non- 
rigid) bags made of, for example, polyvinyl chforide) containing plasticizers are heretofore known as 
medical containers or bags. The rigid containers, however, have a disadvantage in that air is introduced into 
the containers by using a transfusion set provided with a vent needle or hole when the liquid contained 
therein is dropwise introduced into a human body through, for example, a vein, and therefore, the liquid 

is contained therein might be contaminated and air can enter the vein to cause an air embolus therein. Thus, 
these rigid containers do not completely satisfy the requirements of sanitariness and safety. On the other 
hand, flexible bags have advantages in that the introduction of air is not required, the bag itself is naturally 
compressed under atmospheric pressure with the dropwise introduction of the liquid contained therein, the 
introduction of air contained in the bag into a human body does not occur since the liquid contained therein 

20 fills the bottom of the bag at the completion of transfusion, a rapid transfusion can be carried out under 
pressure, and the bags is not bulky, unlike containers, and therefore, the transportation thereof is easy. For 
these reasons, the use of the flexible bags as medical containers or bags has increased. The use of these 
flexible bags, especially those made of non-rigid polyvinyl chloride), however, involves possible problems 
caused by the migration of plasticizers into the liquid contained in the bags and the toxicity of the vinyl 

25 chloride monomer contained in polyvinyl chloride). 

The Patent Publication JP-A-53-1S58S6 proposed a medical bag composed of a laminate comprising, 
as an intermediate layer, ethyiene-vinyl acetate copolymer, ethylene-propylene type elastomer, or ethylene- 
butene-l type elastomer. But, although this medical bag has excellent sanitariness, flexibility, and transpar- 
ency, the heat-resistance thereof is low and thus the appearance thereof is not satisfactory due to the 

zq generation of wrinkles and of failures in the bag when, for example, the bag is subjected to a sterilization 
treatment temperature {e.g., 121 *C or more). 

SUMMARY OF THE INVENTION 

zs Accordingly, an object of the present invention is to reduce or eliminate the above-mentioned 
disadvantages and problems of the prior art and to provide a medical bag having an excellent sanitariness, 
flexibility, transparency, and heat-resistance against a sterilization treatment temperature.- 

Other objects and advantages of the present invention will be apparent from the following description; 
In accordance with the present invention, there is provided a medical bag composed of a laminate 

*o having a thickness or 150 to 400 um and comprising (i) an inner layer of either a low-density polyethylene, 
or an ethyIene-1 -olefin copolymer having a density of 0.920 g/cm 3 or more, or a high density polyethylene, 
(ii) an intermediate layer of an ethytene-1 -olefin copolymer having a melting point of 115* C to 125* C and 
having a density of 0.920 g/cm 3 or less, and (iii) an outer layer of either a low-density polyethylene, or an 
ethyiene-1-olerin copolymer having a density of 0.S20 g/cm 2 or more, or a high density polyethylene. 

45 

DESCRIPTION OF THE PREFERRED EMBODIMENT INNER AND OUTER LAYER 



The low-density polyethylene usable as the inner and outer layers of the medical bag according to the 
present invention are those having a density of 0.930 g/cm 3 or less. The sanitariness of a low-density 

so polyethylene having a density of 0.930 g/cm 3 or less is far superior to that of polyvinyl chloride), and the 
bag also has a good flexibility and transparency. The use of a low-density polyethylene having a density of 
0.920 g/cm 3 or more and having a melt flow rate, according to the ASTM D1238 method, Condition E (i.e., 
"MFR" hereinafter), of 0.1 to 20 g/10 min, more preferably 0.1 to 15 g/10 min, especially preferably 0.1 to 
10 g/10 min. is desirable from the viewpoint of the sterilization treatment temperature conditions. 

55 The low-density polyethylenes are so-called high-pressure-produced polyethylenes composed of a 
main chain and long-chain branches. The term "long-chain branch" used herein means those having a 
length sufficient to be comparable with the main chain, for example, those having 15 or more carbon atoms. 
The linear low-density ethylene copolymers usable as the inner and outer layers of the medical bag 
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according to the present invention are those obtained by copolymerizing ethylene and a 1 -olefin or 1- 
olefins. The 1 -olefins usable in the copolymerization of the linear low-density ethylene copolymers are 
preferably those having 12 or less carbon atoms. Examples of such i -olefins are propylene, butene-1, 
hexene-1. 4-methyipentene-l, and octene-1. Although there are no critical limitations to the content of I- 
olefin in the linear low-density ethylene copolymers, the density of the copolymers is decreased with the 
increase of the content of the l-olefin in the copolymers. When the amount of the l-olefin to be 
capolymerized in the copolymer is increased, not only is the density of the copolymer decreased but also 
the flexibility and the transparency of the copolymers are improved, due to the increase of the short 
branches derived from the l-olefin in the copolymer, Tnis is similar in the case of the increase of the long- 
chain branches in the above-mentioned low-density pclyethlene. Nevertheless, although the melting point is 
decreased with the decrease of the density in the case of the low-density polyethylene, the melting point is 
substantially saturated around a temperature of I20*C in the case of linear low-density ethylene 
copolymers, unlike the low-density polyethylenes. Thus, by utilizing these characteristics, the linear low- 
density ethylene copolymers can be advantageously used as the inner and outer layers having an excellent 
flexibility, transparency, and heat-resistance. The "short chain branches" used herein means those having a 
sufficiently short length when compared with the main chain, for example, those having a carbon atom 
number of less than !5. The preferable l-olefin content of the linear low-density ethylene copolymer usable 
as the inner or outer layer of the present invention is 5% to 20% by weight, depending upon the desired 
characteristics of the inner or cuter layer. 

The density of the linear lew-density ethylene-l-olefin copolymer is preferably 0.920 g/cm 3 or more, 
more preferably 0.920 to 0.935 g/cm 3 . and the MFR thereof is preferably 0.I to 20 g/IO min, mere preferably 
0.I io 15 g/10 min. especially preferably 0.1 to 10 g/10 min, from the viewpoints of moidabiiity and mechanical 
strength. The linear low-density ethylene-l-olerin copolymers suitable for use as the inner and outer layers 
are those having a melting point of 120 *C or more and a Young's modulus of 1200 kg/cm 2 or more, 
preferably 1200 to 8000 kg/cm 2 . 

The high-density polyethylenes usable as the inner and outer layers in the present invention are so- 
called lew-pressure-prcducsd polyethylenes composed of a main chain and short-chain branches. The term 
"short chain branches" used herein means those having a sufficiently short length when compared to the 
main chain, for example, those having a carbon atom number of less than 15. The high-density 
polyethylenes suitable for use in the inner and outer layers preferably have a density of 0.935 g/cm 3 or 
more, mere preferably 0.940 to 0.955 g/cm 2 , and preferably have an MFR of 0.2 to 10.0 g/10 min, more 
preferably 0.2 to 5.0 g/10 min. 

INTERMEDIATE LAYER 

The ethy!ene-l-olefin copolymers usable as the intermediate layer of the medical bag according to the 
present invention are those having a melting point of 115 "C to 125* C, preferably 113 C to 123 C, and a 
Young's modulus smaller than those of the inner and outer layers. These ethylene-l-oiefsn copolymers may 
include the so-called linear low density polyethylenes (i.e., ethylene-!-oiefin copolymers), propylene- 
ethylene random copolymers, and ethylene-propylene type elastomers. 

The linear low-density ethylene copolymers usable as the intermediate layer of the medical bag 
according to the present invention are those preferably having a density of 0.935 g/cm : or^ less, more 
preferably 0.925 g/cm 3 or less, especially preferably 0.920 g/cm 3 or less, a melting point of 115 C or more, 
more preferably 113* C ore more, an MRF of 0.1 to 20 g/10 min. more preferably 0.1 to 15 g/10 min, especially 
preferably 0.2 to 10 g/10 min. The l-olefins usable in the copolymerization of the ethylene-l-olefin copolymers 
are preferably those having 12 or less. Examples of such l-olefins are propylene, butene-S, hexene-l, 4- 
methylpentene-1, and octene-l. Although there are no critical limitations to the content of the l-olefins in the 
copolymer, the density of the copolymers is decreased with the increase in the content of the l-olefins in 
the copolymer due to the increase in the amount of the short-chain branches derived from the l-olefins. The 
term "short branches" used herein means those having a sufficiently short length when compared with the 
main chain, fcr example, those having the carbon number of less than 15. Thus, the preferable l-olefin 
content of the ethylene-l-olefin copolymers is 5% to 20% by weight depending upon the desired 
characteristics of the intermediate layer. As mentioned previously, when the amount of the l-olefins to be 
copolymerized in the copolymer is increased, not only is the density of the copolymer decreased, but also 
the flexibility and transparency of the copolymers are improved due to the increase of the short branches 
derived from the l-olefin in the copolymer. This is similar in the C3se of the increase of the long-chain 
branches in the above-mentioned low-density polyethylene. Nevertheless, although the melting point is 
decreased with the decrease of the density in the case of the low-density polyethylene, the melting point is 
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substantially saturated around a temperature of I20* C in the case of the ethytene-l-olefin copolymers. Thus, 
the conventional correlation between the density and the melting point in the polyethylene is not held in the 
ethylene-l-olefin copolymers used as an intermediate layer in the present invention. Thus, according to the 
present invention, by utilizing these characteristics, the ethyiene-I-olefin copolymers can be advantageously 
5 used as the intermediate layer having an excellent flexibility, transparency, and heat resistance. Especially, 
the ethytene-l-olefin copolymers having a density of 0.920 g/cm 3 or less, especially 0.9I5 g/cm 3 or less, are 
particularly suitable because they are extremely flexible and have a strong sdhesivity to the inner and outer 
layers composed of, for example, low-density polyethylene. 

Although there are no critical limitations to the density, the MFR, the melting point, and the Young's 
w modulus of the inner, intermediate, and outer layers of the medical bag according to the present invention, 
preferable ranges of the density, and the MFR are as follows. 

That is, generally speaking, the inner and outer layers independently have a density of 0.920 to 0.950 
g/cm 3 , more preferably 0.920 to 0.945 g/cm 3 , especially preferably 0.920 to 0.940 g/cm 3 , and an MFR of 0J 
to 10.0 g/10 min, more preferably 0.2 to 5.0 g/10 min, especially preferably 0.2 to 4.0 g/10 min. When the 
is density is less than 0.920 g/cm 3 , the heat-resistance against a sterilization treatment at 12! * C tends to 
decrease after the bag is filled with liquid contents. Contrary to this, when the density is more than 0.950 
g/cm 3 , the stiffness of the resultant laminate tends to become large and, therefore, the laminate tends to 
become unsuitable as a medical bag. When the MFR is less than 0.1 g/10 min, the good film or sheet is 
difficult to be obtained by a melt extrusion molding method. Contrary to this when the MFR is more than 
20 10.0 g/10 min, the mechanical strength of the resultant film or sheet tends to decrease and, therefore, the 
film or sheet is not suitable for use as a medical bag. 

On the other hand, the intermediate layer has a density of 0.920 g/cm 3 cr less, more preferably 0.915 
g/cm 3 or less, especially preferable at least 0.SS0 g/cm 3 but less than 0.910 g/cm 3 , and an MFR of 0.1 to 20 
g/10 min. preferably 0.1 to 15 g/10 min, especially preferably 0.1 to 10 g/10 min. When the density is more than 
25 0.920 g/cm 3 . the stiffness of the resultant laminate tends to become large and, therefore, the laminate tends 
to become unsuitable as a medical bag. When the MFR is less than 0.1 g/10 min, the good film or sheet is 
difficult to be obtained by a melt extrusion molding method. Contrary to this, when the MFR is more than 20 
g/10 min, the impact strength of the resultant film or sheet tends to decrease and, therefore, the medical bag 
formed therefrom tends to be suffered from undesirable problems during the thermal sterilization treatment 
30 and the handling thereof. 

The melting point of the intermediate layer of the present medical bag is preferably 115 to 125 * C, 
preferably 115 to 123 * C, more preferably 118 to 123 * C. When the melting point is less than 115 "C, the strain 
tends to be generated between the intermediate layer and the inner and outer layers and the wrinkles are 
generated in the bag. Contrary to this, the ethylene-l-oiefin copolymer having the above-mentioned density 
j5 and MFR and the melting point of more than 125 C has not been produced. Furthermore, according to the 
present invention, the Young's modulus, determined by the ASTM D8B2 method, of the intermediate layer 
is preferable smaller' than, more preferably is 80% or iess of those of the inner and outer layers because 
the natural dischargeability of the resultant bag becomes excellent. Generally speaking, the Young's 
modulus of the inner and outer layers is preferably 1200 to £000 kg/cm 2 , more preferably 1200 to 5000 
40 kg/cm 2 , and the Young's modulus of the intermediate layer is preferably 600 to 3500 kg/cm 2 , mere 
preferably 600 to 3000 kg/cm 2 . 

The laminate according to the present invention can be prepared by any conventional lamination 
method, such as a water-cooling or air cooling type co-extrusion inflation method, a co-extrusion T-die 
methed. a dry lamination method, or an extrusion lamination method. The use of the water-cooling type co- 
•is extrusion inflation method and co-extrusion T-die method is desirable from an economical point of view. The 
laminate is generally prepared in the form of a tube or sheet, and then heat-sealed to form a bag having an 
appropriate shape and desired dimensions. The attachments for a liquid inlet and outlet are then attached to 
the bag. 

Although there are no critical limitations to the thickness of the laminates according to the present 
so invention, the thickness of the laminates is preferably 150 to 400 urn, more preferably 200 to 300 urn. 

A thickness of less than 150 ixm tends to give the bag an insubstantial feeling, whereas a thickness of 
more than 400 am tends to result in an insufficient flexibility. Although there is no specific limitation on the 
thickness of each layer, desirably the thickness of the intermediate layer is 50 to 90%, more desirably 50% 
to 86%, of the total thickness of the laminate so as to afford a sufficient flexibility to the laminate. 
55 Furthermore, the thickness of the inner or outer layer is preferably 5% to 25%, more preferably 7% to 22% 
of the total thickness of the laminate so as to obtain the desired flexibility and mechanical strength. 

The inside and outside surfaces of the medical bag thus obtained are washed or cleaned with distilled 
water or disinfected water having a predetermined temperature, prior to the filling of the liquid to be 
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contained m the bag, if necessary, and the liquid filled in the bag after drying. The medical bag containing 
the liquid is then subjected to a sterilization treatment by, for example, a high pressure steam method 
Typical conditions of the high pressure steam sterilization are, for example, H5* C x 30 min and I2l" C x 20 
min. it has been found that the transparency of the medical bag is improved when the bag is subjected to a 
5 heat treatment at a temperature of 40* C or more for at least 10 minutes. 

EXAMPLES 

The present invention will now be further illustrated by. but is by no means limited to, the following 
to Examples and Comparative Examples. 

In the following Examples and Comparative Examples, the various properties and characteristics of the 
medical bags were determined as follow^. 

Density: Determined at 23* C ± 0.1 ' C according to the ASTM DI505 method; 

Melting Point: Determined at a temperature increase rate of lO'C/min acccording to the so-called DSC 
js method; 

Flexibility: Young's modulus was determined according to the ASTM D-882 method; 
Natural dischargeability: Visually observed: 

Heat-resistance: The conditions (e.g., wrinkles, deformation, breaking) were visually observed after the 
bag containing the liquid content {i.e., physiological saline solution) was subjected to a hioh pressure steam 
20 sterilization treatment at a temperature of 115* C or 121 "C for 30 minutes, followed" by treating at a 
temperature of 40 C for 40 minutes; 

Transparency: The bag was filled with physiological saline solution and the transparency was visually 
observed after the high pressure sieam sterilization treatment and was also evaluated in terms of a Haze 
value determined according to an ASTM D-1003 method; 
as Sanitariness: determined by a test method for a plastic container for transfusion according to the 
Japanese Pharmaccpceia; and 

Visual appearance: The conditions cf wrinkles, deformation and breaking were visually observed, 
i he visual observation results are evaluated as follows: 
© Very good 
oo o Good 
A Fair 
x Poor 
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Examples I to 3 and Comparative Examples I to 3 



The following polymers were used as those of the inner, intermediate, and outer layers of the medical 
bags of Examples I to 3 and Comparative Examples I to 3. 

PE(I): Low-density potyethlene prepared by a high-pressure method having a density of 0.927 g/cm 3 an 
MFR of I.I g/10 min, and a Young's modulus of 3200 kg/cm 2 ; 
<o PE{2): Ethylene-butene-l copolymer having a density of 0.909 g/cm 3 . an MFR of 1.2 g/10 min a Young's 
modulus of 1480 kg/cm*, an average carbon number in the aikyl group of the short-chain branch of about 2 
and an average number of the short-chain branch per 1000 carbon atoms of about 27; 

PE(3): Ethylene-butene-l copolymer having a density of 0.396 g/cm^. an MFR of' 1.5 g/10 min, a Young's 
modulus or 630 kg/cm*, an average carbon number in the alkyl group of the short-chain branch of about 2 
<s and an average number of the short-chain branch per 1000 carbon atoms of about 35; 

PE(4): Ethylene-hexene-l copolymer having a density of 0.900 g/cm^, an MFR of 2.0 g/10 min a Young's 
modulus of 620 kg/cm* an average carbon number in the alkyl group of the short-chain branch of about 4 
and an average number of the short-chain branch per 1000 carbon atoms of about 30; 

PE(5): Ethylene-butene-l copolymer having a density of 0.950 g/cm 3 , an MFR of' 1.5 g/10 min a Young's 
so modulus of 7200 kg/cm 2 , an average carbon number in the alkyl group of the short-chain branch of about 2, 
and an average number of the short-chain branch per 1000 carbon atoms of about 4; 

EVA{I): Ethylene-vinyl. acetate copolymer having a vinyl acetate content of 20% by weight, a density of 
0.941 g/cm 3 , an MFR of 2.0 g/10 min. and a Young's modulus of 810 kg/cm 2 , 

E?R: Ethylene-propylene type elastomer having a density of 0.900 g/cm 3 , a melt flow rate of 1.3 g/10 
55 min, and a propylene content of 28% by weight; 

Laminated sheets having the composition of the polymers and the thickness of the layers listed in Table 
I were prepared from the above-mentioned polymers by using a water-cooling co-extrusion inflation method 
in Examples I and 2 and Comparative Examples I and 2 and by using a T-die method in Example 3 and 



EP 0 216 509 B1 



Comparative Example 3. From the laminated sheets thus obtained, medical bags having internal volumes of 
500 ml were formed. 

The various properties and characteristics of these medical bags were determined. T^e results are 
shown in Table 2. 



70 



15 



20 



25 



20 



35 



<J0 



45 



J "3 W 



u 



u 



C 

c 



T3 

.5 



u on « 




a 
in 

CN 



o 



o 
in 

CN 



o 



a 
in 

CN 



o 
m 



o 
in 

CN 



o 



o 
o 
n 



a 



o 
o 
m 



o 



W 
ft 



CN 



o 



ft 



o 



ft 



e 



a 



n 



o 



ft 



o 



ft 



O CO 
CN CN 
rH rH 



O O 



in 

a 



o 



ft 



in 

C3 



o 

CN 
CN 



o 

CN 
CN 



O O 



ft ft 



cn n 



50 



55 



C 



EP 0 216 509 B1 




so Examples 4 to 6 and Comparative Examples 4 to 6 

The following polymers were used as those of the innpr in^ rm ^-^ 
bags of Examples 4 to 6 and Comparative E<am P ts 4 to 7 6d ' ate ' ° Uter Iayers of the medical 

PE(6): Low-density polyethylene prepared by a htqh-oressurp mpthnw h , ■ . ■ 
55 an MFR of I.I g/IO min , and a Young's modulus of 2950 kgS 9 3 ^ ° f ^ ^ 

PE(7): Ethylene-hexene-l copolymer having a density of o'qpq „/™a a KACn * , « 
modulus of 3050 W . an average carbon nLber i L a^f 'tp ol "e ZonT T t' 3 Y ° Un9 ' S 
and an average number of «h. short-cnain branch per ,000 c^Zt^T^" ^ °' ab ° U ' 
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^o^^:^::^^^ ^ - «™ - « *. mi , . Young , 
and ^i^r ih r ^^^^t^t^ M of about <• 

sn e ; of r rr*' tranch per ioqo ° * ^ of about *• 

PE(II). Ethylene-butene-l copolymer having a densitv of n sac „, ra] , ' ' 
modulus of 620 koto*, an average carbon numb X 1,1 ^ ^ 9 /l0 ™' » Young', 

about 2. and an average number of the br ch p 00 rtln 7' °' ^ °' 

Lamrnated sheets having the composition of the pclvmers anH XJ'J , 
Table 3 were P re P ared from the above-mentioned polym r7 y "to a °' ^ ' ayefS Hsted in 

-ethcd in Examples 4 and 5 and Comparative Example™ and " and h '^'^ C0 ^ [ ^ ''^tion 
6 and Comparative Example 6. From the laminated " ^^tl^ "J'^ ^ " Ex3mp[e 
volumes of 500 ml were formed. ocained, medical bags having internal 

The various properties and characteristics of these medical h-, e 
shown in Table 4. d Cal bcQS were determined. The results are 
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and sanitariness. excellent flexioility, transparency, heat-resistance. 

Thus according to the present invention, the medical baas h^w™ » h , „ ■ 
provided. Dags ha/inQ tn9 following advantages can be 

0) Since the heat resistance is excellent a substantial non*,,,- , . 

occurs and the visual appearance is also excel len^ ° f Wnnk ' 9 and Reformation does not 

(2) Since the flexibility i s excellent the leakaofof th^ 9 , ^ Steam steriIi ^ion. 

(3) Since the transparency is ™^ ** ^ ^ "* ^ 
observed. conditions of the l.qu.d content in the bag can be readily 
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( :l ELtsir^ is exce,,ent (u - neither winki « - -cc-). «* no substamial 



breaking of the bag occurs. 
Claims 



nnT f b =9. ( C ° m P°f sd laminate having a thickness of 150 to 400 urn and comprising m an 
r m = n " rT^ P0 ' ye,hytene ' 0r an ^V'-e-l-olenn copolymer having'a Tens J of 
0.920 g,cm= or more, or a h,gh density polyethylene, (ii) an intermediate layer of an ethylene-A,e,° n 
copolymer having a melting pent of 1 is C to 125' C and having a density of 0.920 g/cm' oMe s and 
' an outer ayer o either a low-density po.yethyiene, or an ethylene-" -olefin copolymer having a 
density of 0.920 g/cm 3 or more, or a high density polyethylene. 9 

2. A medical bag as claimed in claim 1. wherein the densities of the inner and outer layers p, p 
independently 0.920 to 0.950 g/cm 3 . y s are 

3 ' 1^ C ? c ai ?t d C ' aim Wh6rein lhS me " " ow rates ' determined by the ASTM D1233 

method. Condition E. of the ,nner and outer layers, are independently 0.1 to 20 g/10 min and the L 
How rate, determined by the ASTM D1233 method. Condition E. of L intermediate la^er is oTto 20 

*■ 3 v,herein the mickness of - « »» - 

S - L?*"'.^ 5 M . Cl ?™ d in anV °" e °'' the P re «^ing claims, wherein the Young's modulus of the 
imermeciate layer is S0% or less of those of the inner and outer layers. 

7. A medical bag as claimed in any one of the precseding claims, wherein the Young's modulus of the 
intermediate layer is S00 to 3500 kg/cm 3 . u "iuuuius or tne 

8 ' *.Ti! e tX? 33 , C!a irf in ° f preCS " in9 C,aims - wherein the lamin ^ composed of 

s^^zsz^z: ,ayers and ,he e!hy,ene -'- o,efin -«~ -s—. 

9 ' iTiPnp'i | S? " C ' !" ° nS ° f C ' aimS 1 ,0 7 ' wherein the lamina * f =o^P°^d of the 
e vienT 6 " Cap0 - /mer . ,r : ner ° uler having a density of 0.920 g/cm 3 or more and he 

6,hylene-1 -olefin copolymer intermediate layer having a density of less than 0.920 g/cm'. 

Revendications 

1- c'thfl"' "T* ''"".5 Ey8nt une " pSiSSeur ds 150 a 400 « comprenant (1) une 
Sen , 6 r^n°lt P0 ' y ! ,hyl5ne baSS3 derSit ^ SOit "Polymere ethylene-lJke ay n une 
d un » 5 Tr CU 1 d8 ^ ttB0 - £0it un P°'y^hylene haute densite, (ii) une couche intermediaire 
c/cn'I mTir? h r'r e a ' /£nt P ° int dS ' USi0n * "5 . 125-C et une densite de 0,920 

tlnl ,T une =° uc "f Sx!erne soit de P°"/ethylene haute densite, soil d'un copolymer 

ethylene-,- ole.ine ayant une densite de 0.920 g/cm 3 ou davantage, soit un polyethylene haute densite. 

2. Sac medical selon la revendicaiion 1. dans lequel les densites des couches interne -t externe sont 
indepenaamment de 0.920 a 0,950 g/cm 3 . externe sont 

3. Sac medical selon la revendicaiion 1. dans lequel les indices d'ecoulement a I'etat fondu determines 
par a methode ASTM 01238. Condition E, des couches interne e, externe. son, independamme™ d 
0.1 a 20 g/10 mm. et hnd.ee d'ecoulement a I'etat fondu. determine par la methode ASTM D1238 
Condition E, de la couche intermediaire. est de 0.1 a 20 g/10 min. metnooe 

4. Sac medical selon les revendications 1 2 ou 3 rims lom,oi fi.,v j i . • 

t ou o, cans lequel lepaisseur de la couche intermediaire est 
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5. 



6. 



7. 



de 50 % a 90 % da I'^paisseur totale du stratifie. 

Sac medical selon les revendications 1, 2, 3 ou 4, dans lequel !e module de Younq des couch*. ■ , 
et externe est de 1200 kg/cm 2 ou davantage. 9 COucnQ s 'nterne 

Sac medical selon I'une quelconque des revendications precedentes, dans lequel le modulP Hp v rt 
de la couche intermediaire est 80 % ou moins de ceux des couches interne et e^erne 9 

Sac medical selon I'une quelconque des revendications precedentes dans leoue! Ip mnf(ll , fl h v 
de la couche intermediaire est de 600 a 3600 kg/cm*. q 6 mQdU ' 9 de Youn 9 

8. Sac medical selon Tune quelconque des revendications precedentes dans i e n..Pi I. .,, a *-r- * 
compose de couches interne et externe de polyethylene basse densS \ h-? Q u ^ 6St 
de copoiymere ethylene- t-o,e fine ayant une d'ensite ^Z^^^^T 

9. Sac medical selon I'une quelconque des revendications 1 a 7 dans lecuel Is 

couches interne et externa de copoiymere ethy.ene-1 -define Jan t u'n e « '£ TcaTo/cT^ 
dun. couche .ntermediaire de copoiymere ethylene-1-olefine /yant une ^t&£Tos£ 

Patentanspruche 

1-Olenn-Copo.ymeren m.t einer Dichte von 0,920 o/cn' Oder m*hr nrf „ o , ! L ' n Y ,en - 

Dichte, (ii) einer Zwfcchenschicht aus ein»m EthvlenToiet r.r, ? hoher 
von 115 bis 125-C und einer Dichte m " einem Sch ™lzpunkt 

enf.eder einem Po.ve.ny.en niec^er D* e ode^em E S'oi^n Co T ^ ^ 

von 0,920 g/cm' oder mehr oder einem P^S^^^****^*^ m " 0ichte 

' AS^See^^ 

20 5 /,0 Min. und der SchmelzrL ndex der LTc, iTcZt bes ZTT? T'™**' °" "* 
Method.. Bedingung E, 0,1 bis 20 S / 10 Min. betfagen ' ' ^ AS ™ ° 1238 ' 

4. Beutsl fDr medizinische Zwecke gema/i Anspruchen 1 2 oder T wnh.i a- n- . ^ , - 

50 bis 90 % der Gssam.dicke des laminats Lag. °' Cke dW Zwischenschi <*< 

Beute. fur medizinische Zwecke gema'fl einem der vorheraehenden in,™-* u • ^ . 
einer inneren und aufleren Schicht aus Polyethy.en nZlZ vZ^Z 7 ^ LM 
^yien.-O.enn-Copc.ymeren mi, einer Dichie von O^Z^ZZZZZT"™ ^ 



8. 



9. 
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Dichte von weniger a!s 0.920 g/cm 3 besteht. 
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